Fringe benefits stand as an important part of compensation but confirming their role in determining job satisfaction has been mixed at best. The theory suggesting this role is ambiguous. Fringe benefits represent a desirable form of compensation but might result in decreased earnings and reduced job mobility. Using a pooled cross-section of five NLSY waves, fringe benefits are established as significant positive determinants of job satisfaction, even after controlling for individual fixed effects and testing for the endogeneity of fringe benefits.
Introduction
Establishing the determinants of job satisfaction remains at the forefront of empirical testing in using measures of on-the-job utility. At first consideration, desirable job attributes such as fringe benefits should increase job satisfaction. However, the past evidence is mixed at best and contradictory at worst. While a valuable form of compensation, employer provided benefits may lower earnings or reduce job mobility.
Thus, the theoretical impact of fringe benefits on job satisfaction is not immediately clear. compensation. The remaining 73% of benefit compensation is comprised mostly of paid leave, insurance plans and retirement and savings plans. These benefits are often not subject to taxation and are therefore cheaper to gain through an employer than through the market (Alpert, 1987) . Consequently, cheaper benefits should increase worker job satisfaction.
Second, fringe benefits can act as substitutes for wages. Baughman, DiNardi and Holtz-Eakin (2003) examined employer survey data and found that employers decreased wages once several benefits had been offered to employees after a few years. Woodbury (1983) found that workers also view benefits and wages as substitutes, willing to give up wages in exchange for more benefits. This substitution can increase job satisfaction if the 3 worker's marginal income tax rate increases. The less taxed fringe benefits can be substituted for wages and increase job satisfaction by saving the worker from increased tax burden.
Third, the substitution between wages and benefits can have a negative impact on job satisfaction if workers find they must sacrifice wages and accept provision of a fringe benefit they do not necessarily desire. For instance, workers' spouses may already have provision of a particular fringe benefit, so a second provision of that fringe benefit may be viewed as wasteful and can therefore decrease job satisfaction. On the other hand, workers may find a particular fringe benefit as essential. As a result workers may have a feeling of job-lock to a particular employer or job if they are uncertain about the provision of the necessary fringe benefit at a different place of work. This combination of uncertainty and job-lock can decrease job satisfaction as well.
Since the expected impact of fringe benefits on job satisfaction is unclear, it is not surprising that past research is inconclusive. When included in typical estimates, the impact of fringe benefits on job satisfaction is rarely significant. In addition, the evidence mainly depends on cross-sectional comparisons, raising questions about potential biases. First, the impact of a particular fringe benefit on job satisfaction can be misleading if the worker has unmeasured individual specific determinants of job satisfaction. Indeed, we cannot assume that workers are randomly sorted into jobs but rather that they sort themselves into the jobs that suit their preferences. In addition, job satisfaction and fringe benefits may be simultaneously determined such that fringe benefits are endogenous in determining job satisfaction.
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Thus the relationship between fringe benefits and job satisfaction has not been appropriately tested. Very little past research has isolated and examined fringe benefits as a primary determinant of job satisfaction, few studies have included as many fringe benefits as are available in the National Longitudinal Survey of Youth (NLSY) and none have studied the relationship between fringe benefits and job satisfaction in detail, controlling for fixed effects and endogeneity.
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In distinction to past results, a pooled cross-section of five NLSY waves confirms the importance of fringe benefits in determining job satisfaction. Then, in order to test for the simultaneous determination of fringe benefits and job satisfaction, a recursive bivariate probit model is used to test for the possible correlation between the disturbances in job satisfaction and fringe benefit structural equations. The cross-equation correlation is not significantly different from zero, implying that fringe benefits can be treated as exogenous in an estimation of job satisfaction and can be properly estimated within the ordered probit framework used in the pooled cross-section. Finally, the role of unobservable characteristics is controlled for by estimating fixed effects regressions.
The following section discusses the results of previous research as well as the importance of controlling for fixed effects and testing for endogeneity in determining the relationship between fringe benefits and job satisfaction. Section three outlines the data and empirical methodology used to control for fixed effects and endogeneity. Section four discusses the results, section five outlines further robustness checks and the final section concludes.
Past Research and the Importance of Fixed Effects and Endogeneity Testing
Over the past four decades, economists have given job satisfaction increasing attention. Job satisfaction is negatively related to job turnover (Freeman, 1978 , McEvoy and Cascio, 1985 , Akerlof et al., 1988 , Weiss, 1984 , absenteeism (Clegg, 1983) , and positively related to productivity (Mangione and Quinn, 1975) . Therefore it is useful to understand which job characteristics and provisions increase job satisfaction.
Although fringe benefits stand as an important piece of worker compensation packages they have not been given much attention in the job satisfaction literature.
Fringe benefits have merely acted as controls in most studies and not as the primary subject of scrutiny. Indeed, more than one or two measures of fringe benefits are rarely found as independent variables in job satisfaction studies.
Rather, pensions often act as the predominant proxy for fringe benefit provision within the job satisfaction literature and consequently the estimated impact of fringe benefits on job satisfaction. Some studies find that pensions do not significantly impact job satisfaction in cross-section estimates. Artz (2008) Although pensions are the predominant proxy for fringe benefits, some authors do include multiple fringe benefit measures as independent variables in their respective models. Donohue and Heywood (2004) report positively significant estimates for such variables as paid vacation and sick pay but no significance for any of the remaining benefits: child care, pension, profit sharing, employer provided training/education and health insurance. 4 Uppal (2005) uses a measure comprised of the number of fringe benefits employees receive and finds that this is positively related to job satisfaction.
However, Benz (2005) includes most of the fringe benefits found in NLS waves 1994-2000 in his study of employees of non-profit organizations and finds only two out of nine fringe benefits are positive and significantly related to job satisfaction and that one is negative and significant.
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Another field of study examines the impact of family friendly work policies on job satisfaction and is yet another source of research that includes multiple fringe benefit measures 5 . For instance, Saltzstein et al. (2001) , using the 1991 Survey of Federal Government Employees, find disparity among the impact of family friendly work practices on job satisfaction. Both flexible and compressed work schedules significantly reduce job satisfaction whereas child care and the ability to work at home significantly increase job satisfaction. However, Bryson et al. (2005) , using the linked employeremployee British Workplace Employee Relations Survey of 1998, find that the availability of family friendly policies do not significantly increase job satisfaction.
The ambiguous results of past estimates arise primarily from the conflicting theoretical effects that fringe benefits can have on job satisfaction, but theory may not be the only explanation for the differences. Some of these mixed results may stem from the use of alternative sources of data or from the institutions of different countries, primarily the United States and Britain. Yet another source of the inconclusive results could be dependence on potentially biased methods of estimation that fail to control for worker fixed effects or the possible endogeneity of fringe benefits.
First, as an alternative to controlling for fixed effects using panel data, researchers often control for a variety of selection biases in their cross-section estimates. Bender and Heywood (2006) control for workers' selection into the academic sector or nonacademic sector by using instruments correlated with sector choice but not with job satisfaction. Second, a formal test of endogeneity between fringe benefits and job satisfaction has not been undertaken. Although not with job satisfaction, fringe benefits such as pensions, health insurance and paid vacations have been found to be endogenous in wage regressions and thus result in simultaneity bias in ordinary least squares estimates (Jensen and Morrisey, 2001) . Since wages and job satisfaction are highly related, it is possible that endogeneity between fringe benefits and wages could raise a similar simultaneity bias between fringe benefits and job satisfaction. Therefore, a test for endogeneity should be employed to be certain that a two-stage least squares estimation is not required to control for the correlation in the error terms that jointly determine job satisfaction and fringe benefits. Table 1 and are categorized by number of fringe benefits workers claim to have. The NLSY is unique in that it offers many different kinds of fringe benefit variables for analysis as well as longitudinal data that can be used to control for fixed effects. This paper specifically includes eight different fringe benefits as well as generated variables representing the quantity of these benefits individuals claim to have.
The summary statistics in Table 1 , grouped by quantity of benefits, support the existence of internal labor markets within firms. In internal labor markets, payment and correspondingly fringe benefits are tied more to the job than to the individual (Creedy and Whitfield, 1988) . Those jobs that offer the most fringe benefits are more likely to be in big firms where internal promotion is more possible. These jobs are also more likely to offer higher wages, implying that fringe benefits are not only tied to wages but also may be the result of a tournament structure within firms. As a result, those workers at the top of the tournament ladder not only have more fringe benefits and wages but may also have a higher job satisfaction as well.
Overall job satisfaction is measured on a scale of one to four, four representing the highest level of job satisfaction. The typical cross-section estimate of job satisfaction fits this Likert scale to the cumulative normal distribution through the ordered-probit
estimation. An ordered-probit estimation is commonly used in order to capture all of the variation between subjective measures of job satisfaction that are not necessarily linear in nature. Although this study uses the ordered-probit technique in the individual wave and pooled cross-section estimations, a straightforward translation to a fixed effects estimator is provided by a dichotomous logit procedure, the conditional logit. This method estimates whether or not a worker is very satisfied using the NLSY waves as panel data and is based on the cumulative logistic distribution rather than the cumulative normal distribution. The logistic and normal distributions are quite similar, thus the logit and probit estimation results are comparable. These are presented in Appendix 1 and confirm that the ordered-probit results generally carry over to the ordered-logit results and also to the dichotomous logit results.
The conditional logit estimation technique is used to control for fixed effects among the five NLSY waves of data. In this procedure, individual workers are first categorized into groups by their NLSY identification number across all five waves so that each group, or individual worker, consists of all the observations attributable to that worker. The conditional logit then drops all of the groups that do not exhibit a change in their job satisfaction at all across the five waves. These individuals do not contribute to the likelihood function and therefore have no effect on the conditional probability of very high job satisfaction. Finally, the conditional logit removes any independent variables from the regression that do not vary at all over the five waves of data. These variables exhibit no within-group variation across the waves and include not only race and gender but also those preferences among workers that are unobservable and assumed to remain 11 constant. The result is a conditional probability of very high job satisfaction based entirely on observed characteristics of workers and jobs and not on fixed effects. 7 The conditional logit model is more thoroughly presented in Appendix 2. Since cross-section estimations cannot drop unobservable characteristics from the regressions, the estimated impacts of fringe benefits on job satisfaction are biased.
A separate problem may arise from the inability of the individual waves of the NLSY to exhibit enough variation among fringe benefits and job satisfaction to properly estimate the impact of fringe benefits on job satisfaction. Therefore, pooled cross-section estimation is used to expand the sample size. Since pooling longitudinal data generally causes serial-correlation among independent variables, clustering standard errors by individual respondent is necessary to maintain consistent estimators. After doing so, the dataset contains a larger sample size and so gives more convincing results.
However, fringe benefits may still be simultaneously determined with job satisfaction and a simple pooled cross-section does not control for this endogeneity issue.
Since job satisfaction and fringe benefits are both non-linear categorical variables, it is difficult to employ a two-stage least squares estimation technique to control for the possible endogeneity. Therefore a recursive bivariate probit estimation is used to test for endogeneity between fringe benefits and job satisfaction. Consider the following structural equations explaining job satisfaction and fringe benefits:
where k indexes an individual worker, F is the worker's fringe benefit provision, X is a vector of independent variables influencing both the job satisfaction and fringe benefit provision of the worker, I is an instrument that impacts fringe benefit provision but is not significantly related to job satisfaction and ε and μ are random error terms. If fringe benefits are indeed endogenous to job satisfaction, then the error terms in the structural equations should be significantly correlated.
In order to proceed with the recursive bivariate probit approach, job satisfaction is first transformed into a binary job satisfaction variable that equals one when respondents' job satisfaction is very high and zero otherwise. A binary form of fringe benefit provision must also be created. A dummy is therefore generated for each particular fringe benefit as well as the minimum quantity of fringe benefits each worker claims to have, from one benefit to eight. For instance, the dummy variable representing four fringe benefits equals one for all individuals claiming to have at least four fringe benefits and zero for all those with less than four. In all, sixteen generated binary forms of fringe benefit provision are used in sixteen different recursive bivariate probit estimations.
The instrument used in the recursive bivariate probit (I) must be correlated with fringe benefits provision, but at the same time must not impact job satisfaction. The chosen instrument is whether or not the respondent or the respondent's spouse has other sources of income besides their main job. This instrument is positively related to fringe benefits but not significant in determining job satisfaction. This might be the case because a worker is more likely to give up wages at his primary job in exchange for fringe benefits if there is another source of income for the worker. But that extra income will not dictate how much a worker is satisfied with his primary job.
Estimation of the recursive bivariate probit model explained above and the following endogeneity testing follows from Monfardini and Radice (2008) . The authors explain that, unless there is a very large sample, the likelihood ratio test of the crossequation correlation coefficient is the best test for endogeneity of the fringe benefit dummy variable. If the correlation coefficient between the error terms ε and μ is significantly different from zero, then the fringe benefit dummy is indeed endogenous. This paper's results will show the opposite. The likelihood ratio test of the correlation coefficient rho confirms that it is not significantly different from zero, confirming that fringe benefits can indeed be treated as exogenous in job satisfaction estimations.
Therefore the pooled cross-section results are not subject to simultaneity bias and twostaged least squares estimation is not needed for consistent estimations.
Results
First, two waves in the NLSY, 1996 and 2004, are used to display the range of results that can come from simple cross-section ordered-probit regressions. Table 2 reports the results of two separate regressions estimated for each NLSY wave. The first includes the eight particular fringe benefits as dummy independent variables while the second includes as dummies the number of fringe benefits each worker claims to have.
The estimated impact of the particular fringe benefits lack wide-ranging significance in determining fringe benefits, especially when comparing the results across the two NLSY With the greater sample size, the cross-section estimation reveals that five out of eight fringe benefits significantly and positively impact job satisfaction with only one, health insurance, showing a negative significant coefficient. Health insurance may decrease job satisfaction if the worker's spouse already has it, effectively lowering the worker's wages for a duplicate fringe benefit. Also, health insurance may create job lock if an employee cannot leave an unsatisfactory job and health insurance is not available at other, more appealing jobs. As well as the individual fringe benefit results, the coefficients on the fringe benefit quantity dummies also tell a convincing story. The 15 estimated impact of fringe benefits on job satisfaction generally grows both in size and significance as the number of fringe benefits increases.
The pooled cross-section results may not be due to the increase in measurable variation from the larger sample size but rather from unobservable individual characteristics that are correlated with both job satisfaction and fringe benefits, biasing the estimated coefficients. A fixed effects regression is therefore used to control for the unmeasured individual characteristics. This regression estimates the impact of fringe benefits on job satisfaction after dropping all the variables from the data that do not exhibit any variation across the five NLSY waves. Since unmeasured individual characteristics are assumed to not vary across the five waves, they are dropped from the regression as well. Therefore, the potentially biasing impacts of fixed effects are controlled for and the resulting coefficients are displayed in Table 4 .
Five fringe benefits remain significant and positive determinants of job satisfaction. These include flexible work hours, dental insurance, pension plans, parental leave and employer provided child care. Although losing its significance, health insurance remains negatively related to job satisfaction. In addition, most of the fringe benefit dummies reflecting the quantity of benefits retain their positive and significant relationship with job satisfaction. Only the quantity dummies representing two and three fringe benefits no longer have significant coefficients. Thus the unobservable individual characteristics of workers do not greatly alter the estimated impact of fringe benefits on job satisfaction.
Both the fixed effects regression and the pooled cross-section regression provide similar results. Fringe benefits are a significantly positive determinant of job satisfaction.
Yet workers' job satisfaction and fringe benefit provisions may be simultaneously determined. In other words, unmeasured determinants of job satisfaction might also determine fringe benefits for employees. Normally an instrument is used in a two-stage least squares procedure to correct for endogeneity between the dependent variable and independent variable of interest. However in this case, job satisfaction and fringe benefit variables are categorical rather than continuous and so it is problematic to employ the Table 5 .
The first column shows the pooled cross-section result when job satisfaction is a dichotomous dummy and a probit estimation is used only for each individual measure of benefits as the independent variable of interest. The second column shows the estimated coefficient of each fringe benefit measure on job satisfaction within the recursive bivariate probit framework. In this way job satisfaction and each fringe benefit dummy variable are simultaneously determined within the model, effectively controlling for potential endogeneity. The third column shows the results of the likelihood ratio test for the cross-equation correlation equal to zero. If the likelihood ratio test reflects that this correlation is not significantly different than zero, we cannot accept the hypothesis of endogeneity. Indeed, all but two of the correlations are far from a significance level of 5%. Only profit sharing reports a cross-equation correlation that is significantly different from zero at the 5% significance level while the fringe benefit dummy reflecting workers with at least seven fringe benefits has a cross-equation correlation significantly different from zero at the 10% level. Although these two show evidence of endogeneity, their coefficients are still positive and significant, confirming that the relationship still remains even after controlling for endogeneity. Thus the endogenous relationship between fringe benefits and job satisfaction is not a problematic issue in this NLSY data. Therefore, the estimates obtained from the pooled cross-section data should be used to study the impact of fringe benefits on job satisfaction.
Further Robustness Tests
To examine the prevalence of the role of fringe benefits, several further tests are undertaken. The pooled dataset is split four ways and cross-sections are estimated for each sub-sample. The results are shown in Table 6 . First, the sample is split by gender and pooled cross-sections of each sub-sample are estimated. Both males and females seem to value similar fringe benefits including flexible work hours, parental leave and employer provided child care. However, only females significantly value pensions while only males value profit sharing 8 . Therefore fringe benefits are significant determinants of job satisfaction for both males and females.
Next, the impact of fringe benefits on job satisfaction for union members is compared to non-union members. As a result of collective bargaining, union members generally have more fringe benefits than non-union members. Specifically though, nonunion workers value fringe benefits more than union workers. Both groups value flexible work hours and profit sharing, yet only non-union workers additionally value pensions, parental leave and employer provided childcare. Thus it is evident that fringe benefits are not as important in determining the job satisfaction of union workers as they are for nonunion workers. It may be that union workers take fringe benefit provision for granted due in part to their bargaining power, effectively reducing the relationship between fringe benefits and job satisfaction 9 .
The sample is then split by marital status indicated at the time of the respondent's interview. Flexible work hours, pensions and parental leave are positively and significantly related to job satisfaction for both groups, yet interesting differences remain.
First, employer provided child care is only important for single workers. After all, married workers may not need employer provided child care if their spouse has time to look after the children. Second, employer provided health insurance is significantly and negatively related to job satisfaction only for married workers. This may be a result of the wasteful duplication of fringe benefit provision among spouses. If a spouse has health insurance then the worker's health insurance is useless and needlessly reduces wages resulting in lower job satisfaction.
Finally the sample is split between workers who have children at home and those that do not. Fringe benefits are often suited for workers with families so those with dependents at home are more likely to value fringe benefits than those that do not. As anticipated, six of the eight fringe benefits positively impact job satisfaction of workers with children at home while only two significantly impact the job satisfaction of those with no dependents at home.
Conclusion
Fringe benefits make up a significant portion of compensation packages paid to employees, but their impact on worker job satisfaction has yet to be given much attention.
Fringe benefits can affect job satisfaction in opposing ways. First of all, since fringe benefits are generally less taxed than wages, they can be purchased at less cost through an employer than if bought on the market. Second, fringe benefits are often desirable pieces of compensation packages and so increase job satisfaction. However, if spousal compensation packages already provide particular fringe benefits, those offered by an employer might be considered wasteful. Since past research has shown that wages often suffer in exchange for fringe benefits, those that are wasteful may decrease job satisfaction. Finally workers can feel locked in to a particular job or employer if the fringe benefits they need or desire cannot be gained at a better, more satisfying job elsewhere. This job-lock can decrease job satisfaction.
In order to estimate the relationship between fringe benefits and job satisfaction, The results from individual NLSY wave cross-section estimations do not provide convincing evidence that fringe benefits act as determinants of job satisfaction. Although the pooled cross-section estimation offers more compelling results, unobservable characteristics not measured and therefore not included in the cross-section estimation can bias the estimated impact of fringe benefits on job satisfaction. After controlling for the potentially biasing unobservable individual characteristics using a fixed effects regression, most of the results from the pooled cross-section estimation carry over to the fixed effects estimation. Therefore fixed effects do not seem to compromise the significant relationship between fringe benefits and job satisfaction.
Moreover, fringe benefits may be simultaneously determined with job satisfaction. If fringe benefits are indeed endogenous, then their estimated impact on job satisfaction will be biased. Using a recursive bivariate probit approach, this endogenous relationship is tested using the likelihood ratio test of the cross-equation correlation of the structural equations for job satisfaction and fringe benefit provision. Most of the correlations are indeed not significantly different from zero, confirming that endogeneity is not a problem in this dataset. Therefore, the pooled cross-section estimates are accurate depictions of the impact that fringe benefits have on job satisfaction.
To further investigate the proposition that fringe benefits are significant determinants of job satisfaction, cross-sections of the pooled dataset are estimated for four different sub-samples. First, the results suggest there is no significant difference 21 between the preferences for fringe benefits between males and females. However, the results indicate both union workers and workers with no children living at home do not value fringe benefits as much as their respective sub-sample counterparts. Finally, the estimated coefficients on fringe benefits in job satisfaction estimations exhibit interesting differences between that of married and single workers. Health insurance is negatively related to job satisfaction for married workers while employer provided child care is only valuable for single workers.
There is much room for expansion in the job satisfaction literature, including topics dealing with fringe benefits as this paper suggests. Overall, fringe benefits play a significant role in determining employee job satisfaction. It is therefore important to further study this relationship in detail. 4,085 Notes: ***, **, * represent statistical significance at the 1 %, 5 %, and 10 % levels.
Standard errors are in parentheses. Thus the fixed effects (α i 's ) have been cancelled out and so only a standard logit model remains to be estimated. This can of course be extended to include five periods (as is represented in this paper) rather than two. Then we must not only consider the case when Σy it = 1 but also when Σy it = 1, 2…4. Still, since all of the states are mutually exclusive, we can cancel out the α i 's and leave only a standard logit model remaining. For details see Maddala (1987) .
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Endnotes:
1 The definition of civilians includes all workers in the private non-farm economy, excluding households, and the public sector, excluding federal government employees.
2 While most studies fail to control for fixed effects, some do not. These include Vieira, Menezes and Gabriel (2005) , Donohue and Heywood (2004) , Heywood, Siebert and Wei (2002) , Benz (2005) and Heywood and Wei (2006) , although some do not report coefficients on fringe benefits after controlling for fixed effects.
3 This result is even more impressive since all of the survey respondents in the study are union workers. Union workers are generally more difficult to layoff due to their relative labor market power. So union workers feeling more risk of layoff from higher pension accruals is a striking result indeed. 4 Vieira, Menezes and Gabriel (2005) find that employer provided health insurance instead increases job satisfaction. The authors use waves 1997-1999 of the European Community Household Panel for Portugal. The result comes from a random effects ordered probit estimation. The authors assume heterogeneity across individuals in their unobserved characteristics, but by using random effects panel estimation, assume that these characteristics could also change across time periods. Fixed effects panel estimation assumes that unobservable worker characteristics vary across individuals but not across time periods for each individual. 5 Saltzstein, Ting and Saltzstein (2001) note that while family-friendly policies are intended to increase job satisfaction and therefore reduce turnover and quits, many programs do not offer enough coverage to make a noticeable difference for employees or are too limited in the number of employees they help. 36 6 The authors found that sample selection was an issue in the business sector but did not significantly alter the results of their study.
7 McFadden (1973) presents a compelling "choice model" that uses a conditional logit to find the probability an individual chooses a specific outcome given an array of alternatives. In this choice model, the individual's choice depends not only on measurable characteristics of the individual but also on the unobservable alternative choices presented to the individual. Using the conditional logit procedure, these alternative choices are dropped from the estimation since they are assumed to not change within groups. Consequently the alternative choices are no longer biasing, through correlation, the estimates of the individual characteristics' impacts on the individual's choice. 8 Artz (2008) includes profit sharing as a form of performance pay and shows that performance pay indeed has an impact on males' job satisfaction but not females. However, the author's primary focus was individual performance pay rather than broad forms such as profit sharing. 9 In order to see if individual fixed effects are at play here, fixed effects estimation is used for both sub-samples of workers. For union workers, only pensions are significantly and positively related to job satisfaction whereas five out of the eight fringe benefits have a significant and positive impact on job satisfaction for non-union workers. Thus it is possible that union workers have individual unobservable characteristics that determine largely whether or not they value fringe benefits. It is therefore possible that union workers do take their extra benefits for granted.
